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(57) Abstract: 

PROBLEM TO BE SOLVED: To effectively capture and remove 
uncharged neutral particles and charged particles, each having 
a diameter of 5 nm or smaller in a plasma treatment apparatus 
utilizing a low pressure arc discharge. 
SOLUTION: In this apparatus, when the low-pressure arc 
discharge 5 is caused between a target 1 and a striker 4, 
plasma 11 is generated and is made to irradiate the surface of 
a treated substrate 7 inside a processing chamber 6 through a 
first magnetic field duct 14 and a second magnetic field duct 
15. An adhesion-preventing filter 23 having a through-hole 25 
in the center part for allowing passage of the plasma 11 is 
provided between the first duct 14 and the second duct 15 to 
capture the neutral particles 24 suspended in the plasma 11, 
while a cylindrical electric field filter 16 is provided 
between the second duct 15 and the treated substrate 7 to 
capture the negatively charged particles 17 suspended in the 
plasma 11. Accordingly, the plasma 11, from which the neutral 
particles 24 and the charged particles 17 are removed, is made 
to irradiate the treated substrate 7. 
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mm?? b i 4<D{H^mmm<D^2 s %&T\z-rz>z£ 

[0 0 4 5] £43, CCtit B53gf7^Jl^ 2 3**3 

et±»w*<fc5tuTfcj;<, zLn^mmy^ 23 
m<DMmn2 5<DMammm<Dm*u&±m<D& : ?\zWife 

[0 0 4 6] — 0 4, 0 6 &Z*0 7 KjKTSMSJBIB 
fc*3^T, 0 8 (a) \Ztt<k?\Z, ^7X7 1 1 (Dm 

sum 2 7 \zmim&-rz>J:o tutfenftisf 7 ^ ;p 

^23 -C<D77X^? 1 1 *«Sna^T< ^iKOli^ 
\Z. *» : F#*«»^6aca»»2 9*lKWfc. £CT 

12. IB*7^M2 3^ -«tbt, if^Xyj-Irt 
—**<5fc*«tt»#2 8 1 mm) <oaffi^iS» 

OTfc^T^/SLfCo 

[0 0 4 7] ^-5M«7-i'M2 3^ffl^c± 

H«<OlUft*fTttofc£2:5. B 9 6*1 
fc. Z.<D$£%zfr%ZJ\£>fr<D£o\Z. SJ!IISS7^I 
±fc*R3frr*+tttt : F2 4ttT — ^tt«<0»fltKPBIt* 

±E<D«^ffi« 3 0 l**^ (09(7)^773 

1) ttfctSfUT, Ifc^ffi** 3 0 *fll<^**d (0 9<7)^ 
7732) Idte, 1*<5. 

[0048] ep^, y^xv 1 1 a<ft 1 <^ffis«^i7 h 1 

4rtS*SSft*|Rfc % £O*S£*m3 0kL y 7 X7. 

1 1 § * ttfif 2 4 ^ < to 

[0 0 4 9] &*3, 0 8 (a) ^*TIW»7^JU^2 3 

y 7 X7 1 1 j&*s*ft&A,T< %ffl0S£ttK:iK£H?- 
<d®<e>— as, «^.tf, 08 (b) k^t^ic, jtaa 

»tf 2.9S»ttS ( t5CLTfcJ:^. 

[0050] 01 o\**9m\z&*7?x^WM&m<D 

[0 0 5 1 ] mHfcAUT, CCDft 5<D^MJ^Sgl?«, 
h 1 5t*ffla*«7 t<DBBfc**7-f 1 6£SEg 

s£ot, ft 1 <nmmy? h 1 4<hft2c7)a^^^ h 
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1 5 tV>m\Zffim7 -f )V9 2 3£. ■%2\SLW*99 h 1 

5£**iss*7£®ibik:. mm%2 2\z&?Tym 

1 6 £ISBLfct>CDT<&-5,, 

[0 0 5 2] B&*7-f;i^ 2 3tt v 08KSLit«k'5^: 
lt-&S5«3 0 («i«lmm) a><=>fr9, SJi7 
-f^:? 1 6 (Cfi, iS8!tttilS2 0^e><3 5 0 vomEE&w 

CDS.1IC. 7 — ^^^213*^7; — i?ttSiE<i:LT2 0~1 

5 OA. 7 — ^mjBEt bT$<)- 3 0 V £EPflD br/>— 10 

[0 0 5 3] iftCt^T^Lft^XTl lfct. If! 
1 tD58t§^ > 1 4 R HI 2 OiW*9i> h 1 5 CD|*|g|5£ 

ST, ^5X? 1 1 <WP\z&t&-? Ztp&M^ 2 4*tB5« 

^sic^^nfey^x^ 1 1 w^^tsfflasffi 7 (o^s 
»cHga*2 n-5 C 20 
[0 0 5 4] Kf7-fM2 3<!:lTH 0 8 

Lttt. 0 8KsL7t<fc-52c«£-gP#3 0-C^<<hfe«t 

* a* & o s * t- 1 t e. n z> z\ t \z & 5 c <t a n -5 * t *> ft 

[0 0 5 5] S 1 1 WSMl: iS^XTllgio 
^6cDHM^fi8^^-r«[BS«lfiE0-C3&oT, 3 3IJS1 30 

[0 0 5 6] ^StC^^T. dCDfg6 WJ|]6(20§gT«, 
Iff 1 COSUj&^i? h 3 3aifflffi£*i;tje:t*£&U 

1 h 3 3 <D^mm\Z\i. 7*5X7 1 1 

cOitfrTJfRj L TiS* ^-/IJEM* ft 5 ck 5 ft A -y 7 ;p 
3 4^[te,ntl,)5. f l/T. ClC9|f5 1 K 
3 3i^2<DSS«^i7 h l 5 £.<DfBl\zm#y << ft* 2 3 
*<. ffi2<Z>tttt£ r ? h 3 4<h&#lSg«7 iiOm\Z® 1 40 

o »r^bfc|g)56^ggtll^t-bTtt«7^;i/^ l 6rt<* 

[0 0 5 7] T-i7^«t«fcoT^5febfc^mS^ J «"4 J 
tt&T-fct. m 1 <F>W.Wi-y9 h 3 Sftn^^AftTjlRl 
iCjitJ*^ ^l©M^h3 3*iHfflbTl'>^C<hJC 
<t0. CinST'S!! 1 ®fiB«y^ h3 3 0*£.f4KiftA,T 
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rne-s^ fc-ewrtg®ro73i6]iw(6]^ 5 <t k& 

ftSCliiKft^. 

[00581 mmy^)^^2 3<Dmmt. ®6\zxkLiz 
m3<nmmBm\zm^*>nT^z>hv>iimmzi.titf, - 

vte.nfcwa?L«5D|8o»fB«»i^2<offia«^^ h i 50 

[0 0 5 9] il2IJ, 01 LjtSS 6 CO^JEJBtg 

icsi^r. 7—7&w.(Dmgimmmmiimmm6\*i\z'& 

[0 0 6 0] @i2*>6feMs*>©j:5i:. t— cn&n. 
tfmtezn: ^it^xvi 1 Am-mm. 6 wtj^ 

$L?v>&&Mmzmmi,. t<D&<Dmmmm\zft->T& 

4izm.'PT%. tLT, T-i7»;®^±$ti«.i. S 
^^Xv^cDli^. 7-7tHQ<omt&f%RZfmTm\Z 

mtbxgr < osiTd^^-r-s d t e> dMc^c o fc. 

[0 0 6 1] S£oT, T-^JS:«<£ftjffil,fey7X-7«a 

[0 0 6 2] il 1 ICj3ttg>B3E3 pJfiEi^^gffi 3 5 (X . 
03 IBT* : IT, 7 — ^ittiioil 7 tt ro©c8>7!;3iS!c+S>CD 

Si: 7 ^m^mf^\zf^W)^s.^ ^nic 

«^I^3iMlPlisJ6i •Cfc€*lfii*.-t > .*iiV*!L«.«.. 
jfjjjcMgj* ti g. ^ . z:v>mm& 3 5 tt^a^ 6 
£wc^m£tto\zmm(D&m&&-D£o\zi,. i^gtc^ 

&\ztt? zffinm?<D&m®k(Dm[§r§® a l EMIS^ 

^T~?E^T, d931»DmBEt>. ^^.(i. 1 0 9 0 

-V*-C©^ffl»c|S^L, Sf SKB4 0 V^c. 6 0 VS 

[0 0.6 3] m 1IC &ffiSg«7±<DH«}£&-5& : f 
WlSi:^^^^^^ 1 6RZfm%y ■< )V5 2 3 ifflH^ 
S t tb X S L- t> CD T ^ -5 . 
[0 0 6 4] 
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(9) 
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a 


a 


* wJ9 ■ f M MY 

a 


±<D/t-TH *A 
B 


ttS1S*a>£U: 


tv 9 MIL 
K(/cmJ) 




42 


5 


3 


11 


61 


0.51 


HMO* 


410 


101 


21 


28 


560 


4.60 • 




3606 


1495 


719 


706 


6526 


59.89 



i onmmmt.m^.t\,. sfc. j&j&s 3 5 ^se^iibe 

lC*f LT7D- >if<D&.mz®.-*>. 7—?1&Q.<nm 
S tTMISffi 7 OSS *S 5 * p l: L fc. Sfc, & 

«ass« 7 <Dwm\z&) i o o c m 2 -e*-5. 
[0065] cioojgm. wr-p-ov? 1 6 rows* 7 -< 

(±B#t>mm&%L?) \t. ±m<D®-&v> 1/1 o^t 

* 1 6^ffi^se:tir<to. 1/ 1 0 o^Tfc 

<£® £ i± -5 C <h fit ojm T & -5 Z. 1 fi*W £ fi^ \z is. o . 

[0066] &m-rntf. y-^iScs^jjaLfcx^x 

?«t*^T, M$U5/7X7 1 1 ^Jc^S*!* 40 
^attSt^li©«^w^iS' 1 6 SrfflHT. S7t. 

>fc X 7 X v n TffiS £fr ft -5 d <t a<T * -5 d <h T 

[0 0 6 7] j£jSt*g3 5 tLT«. IHi^JU:? 

1 6 <t|sJ&©&g#&TJ^LTfcJ;<,>U ifc, ^© 



-C&2>£Z\Zte. ^S5S3 5ttilSiEmi^2 0^e»il8!E« 

-r s it mn&i&ft *** * mu £ n s . 

[0 0 6 8] m 1 3fi*%l«fr«i:-5X^XVffiSSM« 

JHS«. 3 9 «jassmas. 4 2 tais^j^mier* 0 . @ 
[0069] iwjEicfct^-c. c<om7 ommi&t&te. m 

1 nc^LfcS6©SMJgSUC*J^T, 5 ©ft 

0 7 <fcttSft£&a£3IS/Bg« 3 8 £ 

[0 0 7 0] Cl<7)^7©liM^SgT-«. T-^ifcm^Hf! 
tefr £> &&nm%.+&<DfflRZfT- 9 &W.<Ol& 7StlSc& 
755IS:+S><OfH], 12 01^^ h 1 5 ©ffiB#£f6dfflIt- 
^ClilciO. MS 1 OfiBigX* bl 4^iliaLAcX5X 

v 1 1 vmtijjfa&mmmmw. 3 8 c^ts-a-s. cn 

[0 0 7 1JIH). mSfflS«3 8«ffiSaSSS7 
©iigft©feroT<fc<, !&m\ZfcCTffi7£.<Dn.m ! ££Pm 

«3 8<7)s®^e,i>JAm^^ia^d«fi^a^6cort 
[0072] 3 8 <om.m^mnm-v$> 
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•st^ictt. mmm&fcz &\zw.mm.mz 9^e.ttssE« 
m t> r^-r & ® aEmjE^^* * w An * ft 5 „ 

[0 0 7 3] M^fflS«3 8<0RJJn©JE(C^-r-5 

WclS7^;^16Mlfi3 5 (0 1 1) 
|s|8lT;&-5. 

[0 0 7 4] 0 1 3lZKLtz£<Qf&7 (D&MBmtmm 

KLT. dCDX5r-S?8±C&$2UIg«7 t^SfflSS 
3 8 iidWrn-TZZvlzLTh^K -t LT. 

1 1 WiltfT^tRliMMfflSffi 3 8 <£>&g<fc£ 

[007 5] mz. n^y-ov^ i esw ti^w^^ 

[0076] 014 (a) fC^-TIS«lSS«7±tC#§ 
L-fc^&Et^S 6 (i&2. 5X7(im) *&<fcl£ft 

[0077] 014 (b) «dcoig^enfe7v>» 

MPteffigfedt 1 5 8 0 cra-'RUl 3 5 0 cm"'© 

h * — # > tcjfi Ir i^t^ T * -5 d £ jfrSfflllg $ tlfc . 
[0 0 7 8] 015 (a) te!&&a<l (imglffl 

«. 0 15 (b) fcS-r«t-5Jc. 0 14 (b) <o«-&t 

[0 0 7 9] 0 1 6-0 1 8tt. *i!f;*<Dj|ft.5&^K; 
&<»SftfcX*;M i -3Hi*Xiia#3tffi£J8l,> 

x &a £ f? & r> /t &m £ ^ -r t> <o t * -5 . 

[0 0 8 0] 0 1 6&IX0 1 7 fC#HaL;t« : ?gpSa&2? 

tut, -c-<ofiK^«foiirjR^&. cinecofii^fi 

[0 0 8 1] -2?, 0 i 8 fc^LfcJt&fci. ^-wjgttdi 
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[0 0 8 2] IffiUcJ;?!:, 7-^Ml:J;^t±^ 
[0 0 8 3] W±<DSHMJKSi-C'«, V 

[0 0 8 4] ±E^HSS^-r«. nmy-ois? 

1 6 £ 1 ^ffilJ-5t)<0-Cfeofc*i, 2©^±^y7Xv 
1 1 OSfEn^(p]lc36-<TgSg-r-5J:-5»cbTtjJ:H. d 
=&m«7^c;u^ i 6 wsngp<oB2$-^:T^L 

cinemav-f jp^ i 6 izmim-rz>ni£&u^izmL.< 

20 0 1 fc^bfcHMJKSiicijtiT, mmy-f 

JU? 1 6 ^2ffl^±+'L^4 0»C»^XEM-r-5«-&, 
SffllSffi 7 1 6 (C?of I2(Dif 

1 5fflJ©a«7^;U^ 1 6«£-?-WPPffl5<DiS 

[0 0 8 5] 

)is*z&mzitz>z.£iz&o, 'p^^Rimm&m'f- 
30 &&Mi<itft77X^&&&m&mzm$iTz>z\£tfuj 

[0 1] *f6IS»cJ;S^^Xv«lSS@<Dm 1 O^MJK 

sg**-r^te^0x*-5. 

[0 2] 0 1 fC *3 37 ;i/^«9-^#:0iJ^^T A 

[03] 0 1 ic*-r^jg^ffix«m«7^^^icPP»D^ 
ft ^sje t tiiisfi imjMt-^ i omm 

10 [0 4] *&W\Z£<*,77XT9ll®gim<D&2<DnMB 

m &7x? ®.vf,mi$. 0 t * -s . 

[H5J H4t*»«|»*7^;^flD-*«:«tc:©|» 

[0 6] **WfcJ:*y5Xvaa«B©JB3©Sli6» 

[0 7] **«H»C£*:/7X-7fflg««©jB4©3ttS» 
ffi Sr^fSlBSflJ^ 0 T * -5 . 
[0 8] 0 7lc:*itt^,K»7^;P^©-^«:«S|^^-rgl 



(11) 
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[0 9] astz&lsittii&ttPHDKmyj )\>?<D5h&* 
[Hi 0] *«Wfc±S^7'X7»181©JB 5 (0«ti 
Mil] *»WK:ck*y5X^ffla*«©»6©*«i 

[0 12] 0 1 1 \zmVltm6<Dm&BWt'V<DT— 9fo 

[0i 4] 75X^mw?z&&wmmzttmLr<z&® 
[015] y^x^ffla-r*a«i3ia«iwf**bfca« 

t»©tt©01 (fig 1 /zmiffi) x->#5t*^ h 
[0 16] H«8[?flDx*M-»«xa»3eSi:J:-5 

[0i8] iWMa^ox^^-^tkxaidjtttfci* 

WfORW] 

i j-y^h 

2 

3 7-^7tS 

4 Xh7<* 
5 

6 saa^ 



20 



10 



20 



7 
8 
9 
1 
1 
1 
1 
1 
1 
1 

: 1 
1 
2 
2 

2 3 
2 4 
2 5 
2 6 
2 8 

2 9 

3 0 
3 3 
3 4 
3 5 
3 8 

3 9 

4 0 
4 1, 
4 2 



*^">* 
> 

. 19. 2 0 jtmi 

tf »J-f 5 p 
SHOWS*'* h 

mm 

4 2 ah&«h 



30 



[02] 



B2 



[0 3] 



S3 





J 



I 




20 40 60 



so 



100 



(12) 



#812 0 0 2 




(15) 4^2 0 0 2 - 2 5 7 9 4 



[014] 
^14 




(16) 
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(19) 
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[018] 

una 




(51) Int. CI. 
H*0 1 L 



21/3065 



mmmm mm 

#^H!^«iRmF^ESHBr292#% ft 
»^HJi : ^7UF«K^BBIBr292#ttl ft 

it^tt B3is^m*Ms«w^mrt 
(72)%bj# sm swj 

#^l*««r|TF^K^EBir292Sia ft 
(72)%^^ ULjS ?§ 



F I 

H01L 21/302 



f-73-K (#^) 



Ws£Wll/hfiB/lr|T@Jj?7>2880§tie ft£C^ 

)\,m 730356 i^yFJ^H 
T^C-j.- 5, #02-402. t*— 3L)Wr 
— 356 

F*-.A(##) 4G075 AA24 BC01 BC06 CA17 CA42 
CA47 CA65 EB01 EB21 EB22 
4K029 CA03 DA09 DD06 
4K057 DA01 DB06 DD01 DJ03 DM03 

DM19 DM24 DM40 DN01 
5F004 AA01 AA06 BA1 1 
5F103 AA08 BB23 DD30 RR06 



